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of the Ferromagneti
. Chromium-Tellurium,” I. G. Fakidov, N. m.n.u Moy

Grazhdankina, A. K. Kikoin, Inst Phys tals
Ural Affiliate, Acad Sci UBSR, 2 pp. . T L%

. "Dok Ak Nsuk S88R™ Vol LXVITI, No u.\ﬁ.._i.?.

Extensively studied electrical rmal

. Bagnetic properties of gﬁn.«ﬁwotﬁprpﬂﬂhi
. Studied. temperature dependence or specific re-
. sistance for a Cr-Te alloy close to stoichio-
metric composition (k8.5 atomic $ Te and 51.5
atomic % Cr) and influence of magnetic H»uu...—

. —dhozéy

w B\mv«u»n- -Maoonﬂud.»&aﬂﬁo- | Bnﬂ. rw B

wpon résistance of this alloy.  Shaxp change . |

.curve Hoin by plotting specific resistance in :

gﬁn temperature (characteristic of the Curie

, ”poub%.wuuuwuwwng. e tics) was found at 58° .
re ituze

e Ho..m resistance at room .«gp.wﬁd

than that of pure chrome (2 x 10~5 ohw/
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©  Rlottrls and electromapnatic propertias of chrorainm gul. .
ot jfides. NL B Geaghdanklg and 1. G. Pakidoy. ' Dollady 5
T Abed, Nouk S.5.5.R. 93, 420-300IU5IT~—Tle elec. resiate 4
¢ance of the §.Cr systems was meastred at 1.8, 4.2, 13.8, 29, 1/,:? !
; aud 77°K._ Systems contg, 60-61 at, % 8 have a small reuld- .
{7l ual cond., asIn the case of nonsupercouditcting metals, byt !
"7, with a lncge excess of § (68-59 at. %) they are insulators at :
.. %low terups. . No Hall effect could be observed with any sul-
o .. ~fides {n spite of the very high nenaitivity of the app. = The S
i1, beflect of mngnetlc fields on the Cr sulfide resstance was too " Y
- -7 low to be measured, except for the system contyg. 68-809, 3, - : .
i where the effect was anomalous (AR/R was neg.) similar to
I that found with Te. : WM, Steruberp
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| FAKIDOV, I. G. and GRAZHDANKINA, N. P.

"The relation of exposing the defects to t
steel with gamma rays of cobalt-60%, p 54, © the blackening density when X-raying

"Exposure grarhs for X-
the dispensed rqy’"f o raying steel with gamua rays of cobalt-60, calculating

Both appearing in the "Detection of D
P efects in Metals b -—
apers”, (Gamna Defektoskopiya Metallov — Sbornik Stated) gubG;:;Qd h:oz.}ll:ction of

Academy of Sciences USSR, 1955,
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FAKIKOV, I, G. and SAMOKHVALOV, A. A.

"Pesting the properties and characteristics of a gamma defect detector with an
jonization counter®, appearing in the "Detection of defects in Metals by Gamma —-
Collection of Papers", (Gamma Defektoskopiya Metallov —- Sbornik Statei),
published by the Academy of Sciences USSR, p 109, 1955.
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(OHIZATION METHODS FOR DETERMINATION OF DE- (G

FECTS OF THICK 85CTIONS OF METAL BY GAMMA-

RAYS. L Q Falddov afd J p.165-8114n
Mngs o tie DIVELG: O

A A.Samokhvalov.
Mee it of Techatcal Sclenges, Scssion o

Lo the Agademy of Scleaces of the U8.3.R on the Peacefu} -

ly 1-5, 1988, Mogoow, Publish~

{ny Housa of the Acadersy of Sclonces of the U.8,8.R,, 1955,
339p, (in Rusalen) S S

A description is given of work conpected with making
lopization gnmma frutryments for testing thick metal pazts
The advantages of tho use of countdra in ganma defoctos™
copy are: higher sensitivity, higher tost specd, the
pFosatbility of constant control of 0 moving part, the cut in
o3t due 40 the (act that X-ray film and other photographia
materiala are not uged, The {natrument consists of the
following maln parts; & gamma radintion direction davice, 2
mechanical asd eloctria-power portinn fof moving the

gammasray beam pystem with respect to the part belng
teated, and tha-recording portios. The most convenlent
gamma source for testiny parts of thickncas 250 to 300 mm
Is the Co-60 isotope, For thicknossos of steel {rora 76 to
100 mm, use may be made of taotope 1c~134 or lr-192,
though the latter in Liss convenient becauge of its small
half life of 2.5 moathi.

The gamma courtér in the tnstru-
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. the counter acreen witdow and the reiative positicas of the

large difforencs of wall thizknesn ts 30 cmd/min, The
- control reault 13 seoosdes oa the defectogram, .With parts
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meat was cither & scintillation counter oF & Belf-extinguish
ing gas-filied counter, An investigation of the properties of
the gammia instrument ghowed a considerable iufluence of -
the parameters of the geometrjo acheme of the inatrurnent -
. R [P . e ety b b :
on ita scnsitlvity. An optimum {gatrument was selected 0a ’
tho basts of experiments in which changes were made In teo
dimeuctons of the contalner, the channel dfameler of the
oontiloer, the slze of the tounter sereen, the dlamaber of

gource, the part being tested ard the counter. The problem Lo
of ths corregpondence baiween tha alzs of internal defeats
and the helghta of the poak da thy defectograms rogiaterod

by eelf-recordlag potentlometers Wan clarified. The setsi-

tivity of tho tostrumeit depends oo tho costrol conditicas.
In the eace of parta with a graall dificronce of wall thickness,’

“tha eensitivity may reach a fractiss of a poroent, With ©
reoprct fo parts of thickness up to 300 mm, pod of gomples

form with a large diferec.e of wall thicknogs, the sensitlyity
of an fastrumeat with & solf-extinguisbing counter permits . -
Jocation of difects ap 55 fa the caze ol a slightly active .
gourca (1.5 curfes). Al fpatrutacnt with R getotiilation. o
couater has & sansilivity 2112 3 Hmad greater (1-1.5%). Tbe o
control epecd fa tha wase ol complan-form paria withs - - BN

o

of tho gama thininees, tby ooatrol epead way bo inoreaied:
‘geveral tmes. The powsibillty of uslag i mew detesntar of
g radiation (s oryatal of cadmium suiphide together -
© with phaspharus) fa alzo roported. This datuolor was -
satory. (aud) : -

Srvtavapp————
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UubR/Elcctr101ty - Goniconducters u=3

- Abs Jour : Ref Zhur .. rFizike, No 3, 1957, N> 7050

" futhor ¢ Yergolin, S,D,, Fskidov, I

Inst ¢ Institute of Fhysics of Hetcls, Urel Brench, Jcedeny of
Sciences, USSR, Sverdlevsk,
Title $ Use of Fhotnresistences of Cedi:iur Sulfide in Corjupcticn

with Phesrhors as r Detectnr for Gere Reys frem Co-C,

Orig Fub : Fiz, netallev i ~etollovedeniye, 1955, 1, No 2, 379-3E3

Abstract : i rnhotoresistence mede of Cd5 is quite sensitive to the
visiblu end to Xe-rcys, Howevor, estte:rts i:cde to use 84S
crystels to record the herd gorce roys buve shoun thet the
sensitivity of CdS to rediction fror Ge90 (1,17 end 1.33 Mev)
is sirll, It is shovm that in conjuncti-n with rhosrherescent
tel (T1) or CsI (T1), which eit urder the influencs cf germe
reys o visible light of = frequency close to the frequency
of the rrxiu sonsitivitv of C2%, the photogesistnnce cen
be used es ¢ detector for gr-ro roys freom Co The adven-

tege of such o detector over scintillotion counters is the
sinrlicity of the electricrl circuit erd the ebsence of the
nced for photorultipliers eond high-viltege stebilized surrly.
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FAKIDOV,I.G.; GRAZHDANKINA,N.P.

wmv:i’?‘ ¥

Thermal capacity of ferromagnetic chromium sulfide in the upner
Curie temperature range. Trudy Inst. fiz. met. no.15:60-64 's5,
(MLRA R:6)

(Chromium sulfide--Magnetic properties)

29
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FAKIDOV,I.G.; GRAZHDANXINA,N.P,

" Rlectric properties of chromium sulfide, Trudy Inst. fiz. met.
no.15:65-69 '55, (MLRA 8:6)
(Chromium pulfide--Hlectris properties)
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 Card W Pb 22854 S : k
" Mthors ~ y Grashdemicina, N P.; end Fekldov, I. G, - :

'l_ritip 't Naturel conductivity of chromium sulfide

‘Periodical 1 Dok, AN SSSR 102/5, 957-960, Jun 11, 1955

- Abstract ¢ The electricel properties of chromium sulfides, classed as belonging to.the
o » . group of substances, the electric oonductivity of which is due to additive
" gombination of the emi-oonduotive conductivity mechanism with the metallic
mechanism, wers investigeted at high temperatures, It was found that these
sulfides dissociate at high temperatures and this results a change in the
composition of the compound which in turn causes a chenge in the concen-
_tration of conductivity electrons snd in the Hall effect, The effect of

Institution + Acad, of So., USSR, Urel Branch, Inst. of the Phys. of Metals

Presented by 1. Academioiah I. P, Bardin, December 3, 1954 ' _

* partiel -vapor pressure and”temperature'fluctuations on the condustivity o
 chromium sulfides is explained. Six references. :
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- i . . .. ) APPLICATION OF Ctﬁ PHO’I‘ORESXSTA.NCE IN COMBI- PREISSEIRSEE . ’
S o © ' NATIOR WITH PHOSPHORS AS THE DELEGIOR OF COBALT _ ‘

' . L - v — GAMME BAXS, S. D. Margolin andt I, G, Fakidoy Urals - . .

- C Inst; of Motal puym-@ha NS RIIR v1e- :

. : £\ 7(1855) Dec. 11. (In Russian).

The photorullwtu of a CdS monocrystal wad tosted in N
:clntillntlon counter with naﬂuhxlem, toluene, cesium .
. fodide, and sédium fodide, and Co¥ isotope with 0.6g-equiv-
alent of radidm as a yamma radiation source, The tables
- ghow CdS photoresistance without the phosphors and with .

various phosphor combinutions. The highest sensitivity was . : :
_-observed in the presence of sodium jodide, The results of = - B YW !

the study ahowed that Cd3 can bo used as an effective da-
floctor of y rays. R.VI) «

ittt
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FAKIDOV, I. G., end GRAZHDANKINA, N, P., (Sverdlovsk)

"Connection of the Magnetic end Electrical Properties of Chrome Sulphides "
2 peper submitted at the Internetionsl Conference on Physics of Megnetic Phenouens,

Sverdlovsk, 23-31 May 56.
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FAKIDOV, I1.G.;GRAZHDANKINA, N.P.;NOVOGRUDSKIY, V.N,
okt —
Klectric properties of manganese-germanium alloys, lsv. AN SSSR, Ser.
£1z, 20 no,12:1509-1518 D '56. (M1RA 1033)

1. Institut fisiki metallov Ural'skogo filiala AN S8SSR,
(Manganese~Gderanium alloys--Electric properties)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"



Ff))@ pol/ 1.6

"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5

o LI 55%@&1{&53%#@5@%@@%%%& SR IEFEEEQA TP FUINA i Ly B

LIRS REHY

-

+ 3,

Category : USSR/Solidj State Physics - Structure of Deformable Materials BE-8

Abs Jour ; Ref Zhur - Fizika, No 2, 1957 No 3949

Author  : Fakidov, I.G., Samokhvalov, A.A.

—

Title . Gomma Defectoscope with Scintillation Counter.

Orig

Pub : Zavod. laboratoriya, 1956, 22, No 6, 673-6T1

Abstract : The use of scintillation counters in gaumma defectoscopy has many f -

Card

advantages both compered with the photography method of recording the
rediation, and compared with defectoscopes with Gelger-Mueller counters
in that it has a higher sensitivity and speed of control and that con-
tinuous control of a moving object is possible. A defectoscope was
designed for the control of articles with a thickness up to 250 -- 300
ma. The defectoscope is quite stable and its indications are readily
reproducible. The sensitivity of the instrument is 2 -- 2.5%.

Skl M ot Waall 02y W/

: l/l kaM > vk S sSK. ( ﬁ“wlv NAY -- L,:¢L\-.>/L\A:/L' Gr»’l[/(;f'm/)
(medilo-Leaky ) [oecatiihor oy dirs)
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FAKIDOV, I. G. and SAMOKHVALOV, A. A,
—

"Data on a Simple Scintillation Couter, its Characteristics and its
Application in A-type Flaw Detection,"

A conference on Electron and Photo-Electron Multiplier; Radiotekhnika i
K¥ Elektronikes, 1957, Vol. II, No. 12, pp. 1552-1557 (USSR)

Abst: A conference took place in Moscow durin
and was attended by sclentists and en

and other centees of ;the Soviet Union
discussed.

g February 28 and March 6, 1957
gineers from Moscow, Leningrad, Kiev
» Altogether, 28 papers were read and

AL AS F PR AT
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AUTHORS: Buzynov, A.Ye. and ¥ekidov, I.G. 120-4-27/3%5
TITLE: A Gamma-exponometer (Exposure Calculator) for Betatron
Defectoscopy (Gamma-eksponometr dlya betatronnoy gamma-

defektoskopii)

PERTODICAL: Pribory i Tekhnika Eksperimenta, 1957, mNo.4,
' pp. 94 - 95 (USSR)

ABSTRACT: A gamma-exposure calculator is described which enables
the exposure time to be rapidly calculated. It is suitale for
gamma-defectoscopy with steel thicknesses 30 - 570 mm using
betatron gamma irradiation of energies of 22 MeV over a wide
intensity range. The gamma-exposure calculator (Fig.1l) has
five discs rotatable round a comron axis. On the dises are
five scales: 1) exposure time scale; 2) steel thickness
scale; 3%) intensity scale for the betatron irradiation
(%aiﬁégp r.p.m.); 4) a scale of the distance from the beta-
tTehPES the film (0.1 - 10 m), and 5) film sensitivity values
from 1 to 10. The method of use is described. There are

1 figure and 2 non-Slavic references.

ASSOCIATION: Ural Branch Ac.Sc. USSR, Institute of the Physics of
Metals (Ural'skiy filial AN SSSR, institut fiziki
Card s’ metallov)
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AUTHORS :

TITLE:
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o

Samokhvalov, A. A. and I, G. Fakidov. 126-2-11/30

The Hall effect and the influence of a magnetic field on
the resistance of magnetite. (Effekt Kholla i vliyaniye

magnitnogo polya na soprotivleniye magnetita).

PERIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals

and Metallurgy), Vol.lV, No.2, 1957, pp. 249-256. (U.S.S.R.)

ABSTRACT :Measurement of the galvanomagnetic effects was carried out

Card 1/3

on two specimens of magnetite. Specimen No.l was poly-
crystalline and was in the form of a parallelepiped

6 x 12 x 52 mm, Specimen No.2 was cut from an octahedral
monocrystalline specimen (parallel to a face in the 111
plane) and was in the form of a plate 9.1 x 18,2 mm and
2.8 mm thick. The method of measurement is indicated in
Fig.1,. The resistivity of specimen No.l was 1.63% Ohm.cm.,
and the resistivity of specimen No.2 was 1.27 Chm.cm.

The conductivity was found to be electronic (from the sign
of thermal e.m.f.). Results indicate that the Hall e.m.f.
may be described by the usuel formula for ferromagnetic

metals: .
Ex = Ro(Hi + 4776M)3b

where Ro -~ Hall constant for the "ordinary" part of the
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The Hall effect and the influence of a magnetic field on
the resistance of magnetite, (Cont.) 126-2-11/30

effect, aR_. - Hall constant for the "extraordinary" part

of the effgct, characteristic of ferromagnetics,

H, ~ field intensity within the specimen, j - primary
céirrent density through specimen, and b - width of specimen.
Both a and R are found to be positive. In the
saturation regiSn the Hall e.m.f. decreasis (cf. re£.3).
The order of the magnitude of R_ (A~ 107+ - 10~2¢cm /coulomb)
corresponds Bo segiconductor conlentration of electrons,
equal to 1020 ¢m~2. There is some dispute as to whether

it is legitimate to estimate the carrier concentration from
the value of R in the above formula in the case of ferro-
magnetics (c¢f. Ref.4). The resistance of magnetite in a
magnetic field decreases in the case of both transverse and
longitudinal effects. This is explained by a "volume A
effect" by Volkov, D.I., (4). Experimental curves of ;—2
and ﬁ!E as functions of H can be described by: "

4

ar _ 2
= —A+B(Hi+4’lTa.M)
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The Hall effect and the influence of a magnetic field on
. the resistance of magnetite. (Cont.) 126-2-11/30

It is shown that (eq.?7)
E
X.pEg |[1- -1 . 4 (-1
Jjb BN - N + 41r MN - N + 4

where H_ 1is the external field, N the demagnetisation
factor 8nd u = B/H.. Using this formula, R, and a
can be determined frdm experimental curves of

;j_% = f (He). Since for a thin plate N is known

. to be approximately equal to 4W. The values obtained
M!/S are given in Table 1. There are 3 tables, 8 figures and
6 references, 4 of which are Slavic,

SUBMITTED: October 5, 1956.

ASSOCIATION: Institute of Metal Physics, Ural Branch, Ac.Sc.,USSR.
(Institut Fiziki Metallov Ural'skogo Filiala AN SSSR).

AVAITLABLE:
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AUTHORS: Margolin, S.D.,and Fakidov, I. G. 126-2-25/35

e

TITLE: Temperature dependence of the magnetization of the alloy
containing 30 at.% Mn, 70 at.% Ge. (remperaturnaya
zavisimost' namagnichennosti splava Mn 50 at.%, Ge 70 at.%) .

PERIODICAL: Fizika lletallov i Metallovedeniye, 1957, Vol.,5, No.Z2,
pp. 368-369 (USSR)

ABSTRACT: The results are described of prelininary investigations
of the temperature dependence of the magnetization of the
alloy containing 30 at,% Mn and 70 at.% Ge in the
temperature range liquid nitrogen up to 120°C, in magnetic
fields between 20 and 2400 Oe., Zwicker, I., et alii (Ref.l)
studied the dlagraum of state of Mn-Ge alloys and showed
that the compounds MnsGe2 and Mn_Ge, are strongly ferro-

magnetic at low temperatures, Gastelliz (Ref.2) described
results of magnetic investigations of MnSGe .

Guigg, K. J,, et alii (Ref,3) give data on the residual
magnetization end the coercive force of MnsGe and MnEGea.
I. G.,(one of the authors) et alii (ﬁef.u)
detecte& existence of two temperatures of ferromagnetic
transformation when studying the electric conductivity of
cerd 1/4 the alloys of the Mn-Ge system. The alloy containing

SEL:
ok
i
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Temperature dependence of the magnetization of the alloy containing
20 at.% Mn, 70 at.% Ge.

30 at.% Mn and 70 at.% Ge, investigated by the authors of
this paper,was produced from electrolytic manganese of
99,8% purity, purified by distillation in a high frequency
furnace,and germanium of 99,997% purity with a specific
resistance of l.4 Ohm/cm., The alloy was produced fron &
mixture of Mn and Ge placed into a quartz gmpule which
wes evacuated to 1077 mm Hg. The quartz ampule and its
contents were heate in a furnace %o a temperature
exceeding about 200 C the melting temperature of the alloy
(according to the diagram of state), held for two hours
at that temperature and, fgllowing that, the mell was
cooled to a temperature 50°C below the melting point at
vhich it was held for two hours and then slowly cooled
in the furnace to room temperature. From the thus
produced alloy a specimen 0,402 x 0,302 x 2.0 cn was
made; the magnetic measurements were effected by means
of a ballistic method. It can be seen from the curves
of the temperature dependence of the magnetization shown
in Fig.l that the alloy containing 30 at.% Mn and 70 at 56
Ge has two temperatures of ferromagnetic transformation
Card 2/4 in the case of a field strength of 2400 Oe. One of these
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Temperature dependence of the magnetization of the alloy containing
30 at,% Mn, 70 at.% Ge,

equals 10°C and is independent of the field strength,
whilgt the second is in the temperature range -125 to
-14%°C and does depend on the magnetic gield strength.
The maximum magnetization occurs at 100°C for &ll the
field strengths comprised in the tests. Fig.2 shows the
magnetization curves of the 30 at.% Mn, 70 at.% Ge alloy
at various temperatures, which indicates that for field
strengths up to 2400 Oe. the magnetization has a linear
dependence on the magnetic field strength at the
temperature of liquid nitrogen. For elucidating the
physical nature of these two temperatures of ferromagnetic
transformation of the alloy containing 30 at.% Mn and
70 at.% Ge and other alloys of this systen, +he authors
propose to continue their investigations using more
intensive magnetic fields and lower temperatures, Fig.l
shows the temperature dependence of the magnetization of
an alloy containing 50 at.% Mn and 70 at.% Ge au various
magnetic fiel strengths (magnetization, Gaugs Vs,
temperature, K). Fig.2 shows the magnetization curves
of an alloy with 30 at.% Mn and 70 at.% Ge at various
Card 3/4% temperatures (173, 222, 146 and 77°K).
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126-2-25/35
Temperature dependence of the magnetization of the alloy containing
30 at % Mn, 70 at,% Ge.

There are 2 figures and four references, one of which is
Slavic,

(Note: This is a complete translation).

SUBMITTED: March 11, 1957,

ASSOCTIATION: Institute of Physics of Metal, Ural Branch of the
Ac,Sc,, U,8,S.R, (Institut Fiziki "Metallov Ural'skogo
Filiala AN SSSR)

AVAILABLE: Iibrary of Congress.

Card 4/4
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AUTHORS : Grazhdankina, N. P., Fakidov, I. G. 48-8-11/25
e
TITLES The Connection Betveen the Magnetic and Electrical Properties

of Chromium Sulphides (Svyaz' magnitnykh 1 elektricheskikh svoystv
. sul'fidov khroma)

PERIODICAL: %zvesgiya AN 8SSR,Ser.Fiz.,1957, Vol. 21, Nr 8,pp. 1116-1122
USSR

ABSTRACT: The following problems are dealt with by this paper: a) Theplect-
ric conductivity of chromium sulphides of different compositions,
b) the dependence of electric conductivity on temperature in a
wide temperature interval (1.8 - 10000K). ¢) The Hall effect and
measuring the resistance in the magnetic field, and d) the ther-
. moelectromotoric force of chromium sulphides of different compo-
sitions. Initially, the compound chromium-sulphur was taken as
an example. Measurements were carried out according to the po-
tentiometer method with application of compensators and a galvano-
meter. The measuring of galvanometric effects were carried out
under adiabatic and isothermal conditions. In view of the strong
phenomena of dissociation occurring at high temperature in the
case of chromium sulphides, special pyrex glass coverings were
used for the samples. The following resultis were obtained: 1) Ac-
cording to ﬁﬂf absolute value of the specific electric resistance
Card =3 10-4 o 10-252 .cm) the substances to Dbe investigated ranged bet-

(7552
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The Connection Between ihe Magnetic and Electrical Properties 48-8-11/25
of Chromium Sulphides.

ween metals and semiconductors. 2. Temperature measurenents
howed that within the range of 50 - 54% S content at temperat-
ures of 1.8 to 210-3009K chromium sulphides have the property
of "spontaneous polarization", i.e. they have a constant number
of eleotric current carriers, the energy of which is within the
range of conduotivity. 3. The investigation of electric conduct-
ivity within the range of high temperature led to a new discovery,
namely to the determination of the investigated substances own
semiconductor conductivity at temperatures of 420.620°K. 4. On
the basis of the thorough investigation of eleotric conductivity,
; of the Hall effect, and of the results obtained when measuring
the electric resistance of the magnetic field it can be conclqg-
ed that, in the case of chromium sulphides, the current carriers
have an extremely low degree of mobility (1 cm2v-1 sec-1). The
concentration of the latter is high = 5.1010 ¢ 1022 cm=3. 5. In-
vestigation of the electricafproperties of magnetic and antiferro-
magnetic chromium-sulphur compounds made it possible to state
that the moment of the occurrence of ferromagnetism here depends
dipon the state of the metal. The experimental results obtained
confirm the statement made by Heikers concerning theoretical con-
ceptions of the connection between ferromagnetism and the metal
state of the substances in the compounds of the metal transitions
Card g£5 with the elements of V and ViB subgroups of periodic systeuns.
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Verbovenko, P. K., Fakidov, I C. 89-2-27/35

Concerning the Problen of Uamma-Ray Logging (K voprosu o
gamma-ganma-karotazhe).

Atomnaya Energiya, 1958, 4 xr 2, pp. 210-211 (USSR)

The logging is done by measuring the decrease in intensity of
a point source in dependence on the density of the material
bored. This function J = J(¢) according to reference 2 has the

=Q
form 2 -5%;3‘ 1)

J '7%;ﬁ Q
where Q@ is the intensity of source; R denoting the distance
between source and detector; ¢ - the density of the medium
scattering the gamua-rays. In the work mentioned in reference
3 the following function is given: | Q/1e-0,0691 2)

From calculations by the author and comparisons with the ex-
perimental values the following formula was found:

-2 3)

J-ko-%-e

k and )\ denoting constants of the probe which arc not dependent
on the intensity of the ;gauma-source. Formulae 1) and 2) can
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Concerniny the Problew of Gamaa-fay Log:ing.

only be used for calculations of intensity in the case of large
probes, formula 2) being loss sensitive toward the lizitation
of diffusion RD L. Foriula 3) can be used for large as well as
for small probes.

There are 1 figure and 3 Olavic references.

SUBKITTED: August 10, 1957

AVAILABLG: Library of Congress

Card 2/2 l. Gamma rays-Measurement 2, Gamma rays-Intensity
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S0V/12€-6-1-8/33
AUTHORS:  Fakidov, I, G. and Grazhdankina, N, P.

© TITIE: - The Physical Properties of Cr-Ge Alloys. I.
(Issledovaniye fizicheskikh svoystv splavov khrom-
germaniy, 1)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 1,
pp 67-73 (USSR)

AB3TRACT: This experimental paper deals with the electrical
resistance (variation with temperature and magnetioc
field) at compositions of from 50 to 98 at.% Ge, The
obgerved ferromagnetism is concluded to be due %o CrGe3
only, The first section of the paper is a general
survey of ferromagnetism in alloys and related topics6
Table 1 gives the properties in tabular form, for 273°K;
Figs, 1-5 give more extensive data of the same general
type. The results are discussed in relation to possible
phases that may exist in the system; at 5.0 - 75 at,%
Ge the phases are CrGe and CrGeB, at 75-98 at.% Ge they
are CrGe; + a solid solution of“CrGe, in Ge., Fig,6,

a,b, and ¢, represents etch figures ?HNO ; 1:1) for

Cardt/g alloys containing 60, 66 and 90 at.% Ge,” The figures
sgree In a general way with the deduction to be made from fig. 1.

ASSOCIATION: 1Inst. of Metal Physics, Ural Branch, Acad. Sci. USSR
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AUTHORS :
TITLE ;
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Fakidov, I. G, and Afanas'yev, A, Ya. SCV/126-6-1-27/33

The Electricalgaonductivity of the Antiferromagnetic
Cr-Sb compound (Ob elektroprovodnosti antiferromagnitnogo
soyedineniya khrom-sur'ma)

PERTODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 1,

ABSTRACT:

pp 176-177 (USSR)

The first half of this short letter discusses the
general properties of the system in relation to
published data, The preparatiog of the materials is then
described (fusion at 1000-1100°C in a high-frequency
furnace for several hours using KC1l, NaCl or CaCl2 as
fluxes), Product 29.67% Cr (stoichiometric 29.93%),
Fig.l shows the resistance-temperature curve (the only
real result in the paper), The paper concludes with a
discussion of antiferromagnetics as insulators or other-
wise, The galvanomagnetic properties of the compound
are stated to be under study, Tre Heel tempersture is

25 5 C.

Inst. of Metal Physice, Ural Brnach, Acad. Sci. USSR, 3
Sverdlovek State Pedagogic Inst.
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AUTHORS: Fakidov, I. G, and Zovadokiy, . A, 830V/126-6~3-28/3%2

PITLL: Generation of Super--intensive ilagnetic Field Pulses
(Polucheniye sverkhsil'nykh impul'snykh magnitnykh
poley)

PERIODICAL: Fizika Metallov i lietallovedeniye, 1958, Vol 6, Kr 3,
p 569 (USSR)

ABSTRACT: In 192%,Academician P. L. Kapitza managed to obtain
nagnetic ‘surge fields with potentials of up to
4 3 600 000 Oe and utilised them for studying the galvano-
metric properties of a large number of metals and some
semi-conductors. Earlier,the same author produced a
’ field with a potential of the order of 500 00C Oe in a
coil of 1 mm dia, by discharging & poverful battery (Ref 1).
The interest in phenomena relating to the influence of
strong magnetic fields on the physical properties of
metals and semi-conductors has considerably increased
since that time, Developments in theoretical physics
in recent years led to the conclusion that investigation
of the magnetic and galvanometric properties of solid
bodies in the field of intensive and super-intensive
magnetic fields can yield importunt informztion on the
Card lﬁﬁshape and topology of energy surfaces of conductivity

G

:
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Sov/ 126-6-3-28/32
Generation of Super-intensive Magnetic Field Pulses

electrons (Ref 2). In the laboratory of electric
phenomena of the Institute of Wetal Physics, Ural Branch,
Ac.8c. USSR a test rig is at present in operation for
generating strong magnetic fields usin, short current
bulses obtained by discharging & condenser battery of
1600 uF capacity charged to g potential of 3000 V. The
discharge of the condenser battery through a coil is
Periodic with g frequency of 2800 to 3000 c.p.s. and a
damping decrement = 3 %o 5.5, depending on the number
of turns of the coil, This set-up permits generating
inside a single-layer coil a nagnetic field with a

' potential of over 500 000 Oe with a degree of unifornity

authors have succeeded in raising this potential up to
700 000 Oe). In Fig.1 an oscillogran ig reproduced
which shows the dependence on time of the poftiential of
the magnetic field. The duthors mezsured the dependence
Card=aw, . P
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Generation of Super-intensive lsgnetic Field Pulges

of the electric conductivity of n and p-type germanium
at a high frequency (e = 54 Ohm.cn, = 58 Ohnm. cg) on the
transverse magnetic ficld for T = 50 77 and 207K,

It was established that ARl/R of n—type geraanium

(@ = 54 Ohm.cn) at T = 20K is subjected to fluctuations.
The results of these measurements and a detailed
description of the set-up for measuring intensive
magnetic fields will be published in later work.
Acknowledgments are wmade to N. V. Volkenshteyn for
supplying the liquid hydrogen and to K, I. Davidenko for
carrying out the measurements,

There are 1 figure and 6 references, 1 of which is
Soviet, 5 English,

(Note: This is a complete translation)
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SUTHORS : Busynov, A. fe.; fochalov, M. 9., lukidov, T. G.
TePLie Grevhie of the Uxsocuzre znd Teteetion of Nefects Using Cumma

2n3i-tion in Netatrons (Grafiki okgpozitsir v botatronnoy
ramna-deTektoskopii)

PURTODICAL:S gevodekpye haboratoriya, 19593, Vol.s 74, IIr 4, pr. )SU-‘BQ(UCS )

s ARGTRAQT: Faners hr foreizn vcuthore are listed und grevh: are given
Ior the y-rediation in betatrons with veriour liniting encr-
~iec of the photons. in evalualion of the date given in these
pup=rs indicates that some dirfficulties exist, zince no co-
a7 Cieirnty i tven to convert th: sensitivity velucs, and
th: Soviet f£ilms have !iffercnt sensitivities. “or this reason
-n' beesuns of obier considercliions the experimente reportad
in this parver used domsstic foentren film:. The precedure
wsed and resulting srevhg gre given. The graphs obtained in
wnig vork aere different flom thosc ubuulned by the Toreign
nuthoru in that the 2uncian cueve: for o radi-iion encrgy of
2?7 “a¥ were S-ghaped und thus guve ¢ more accurate determina-
Llon of the dosage. L. H. rlov, . I'. Grazhlankins wnd I. G.
2atidov {2f 13) founl that in irradinsting #he photoenulaion

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"
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ob'ained using harder y-radistion. a. . -ekhlafov und fe ae
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AUTHORS: Fakidov, I, G., Zavadskiy, E. A. 56-34-4-56/60

e

TITLE: Oscillations of the Electric Resistance of n-Type Germanium
in Strong Pulse-Like Magnetic Fields (Ostsillyatsiya elektri-
cheskogo soprotivleniya germaniya n-tipa v sil'nykh impul'snykh
magnitnykh polyakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 4, pp. 1036 - 1037 (USSR)

ABSTRACT: The suthors inveatigated the change of the electric resistance
of 3 monocrystalline germanium samples of the n-type in a trana-
versal pulse-like magnetic field with an intensity up to 120 ooo
Gauss at temperatures of 300,77 and 209K, The magnetic field
was produced by means of the discharge of a condenser bank by a
solenoid, and in the opening of that solenoid a Dewar flask con-
taining the sample was put up. The germanium samples were of
different degrees of purity. In nagnetic fields of 25 ocoo -
120 ooo Gauss and at T = BOOOKVXR/RO depends linearly on the

ield intensity in the cuse of all 3 samples, the 3 angles of
gradient of the line are given. At 779K and in the same interval
of the field intensities the linear dependence holds only for 2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"
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Oscillations of the Electric Resistance of n-Type 56-34-4-56/60
Germanium in Strong Pulse-Like Magnetic Fields

samples, In the third sample that dependence has a curved cha-
racter with a tendency to saturation. The change of the A R/R

of the sample number 1 (specific resistance § = 54 &) ch) was
also investigated at 20%K in the case of field intensities up

to 110 coo Gauss. It is interesting that in such a case the
resistance of the sample decreases instead of increasing as
usual., But in the case of a reduction of the amplitude to zero
the resistance of the sample returns to its original value. Besides
this fact in the case of such germanium samples of the n-type an
oscillation of the electric resistance in the interval of the
electric field intensities of 25 o0oo - 110 200 Gauss was observed.
The period of that oscillation is o,10 Kilogauss and its maximum
amplitude H = 55 ooo Causs. The author points to different pre-
vious works, dealing with the same subject. Data on details of
the experiments and on the devices for the production of strong
magnetic fields will be published in a later paper. There are

1 figure and 5 references; 1 of which is Soviet.
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. S0V/126-7-1-26/28
AUTHORS: Fakidov, I.G. and Krasovskiy, V.P.

TITLE: ETéctrical Conductivity of Manganese Phosphides
(Elektroprovodnost' fosfidov margantsa)

PERIODICAL: rizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 1,
pp 156-157 (USSR)

ABSTRACT: The author studied the temperature dependences of the
electrical resistance of Mn-P alloys with 33-53 at.%
of P. These alloys were prepared from electrolytic
manganese which was purified by sublimation, and from
99.9% pure red phosphor. The preparation of these alloys
followed the technigue described by Wiechmann (Ref.3).
The following five alloys were studled:s MngP (33 at.% of P),

Mn,P 4 MnP (40 at.% of P), MnP + MngP (46 at.% of P),

MnP (50 at.% of P) and an alloy with 53 at.% of P. all
these alloys were ferromagnetic. The samples were in the
form of plane parallel plates. Their electrical reslstance
was measured by means of a d.c. potentiometer. The
resistivities are given in a table on p 156 (in ohm.cm).
Card 1/2 Fig.l gives the temperature dependences of the electrical
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Electrical Conductivity of Manganese Phosphides

resistance of MnoP and MnP between %77 and 370°K,

The curves shown In Fig.l and the curves obtained forp the
other three alloys all have a break at 229G. This break
1s similar to that observed in ferromagnetiocs on passing
through the Curie point. The authors conclude that in
fact there 1s a Curie point at 22°C. There is 1 figure,
1l table and 4 references, of which 2 are French, 1 German
and 18oviet.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal
Physics, Ac.Sc. USSR)

SUBMITTED: March 4, 1958
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. S0V/126-7-1-27/28

AUTHORS: Margolin, S.D. and Fakidov

TITLE: Magnetic Studleas of the Manganese-Germanium Alloys
(Magnitnyye issledovaniya splavov sistemy margenets-
germaniy¥

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 1,
pp 157-159 (USSR).

ABSTRACT: The authors reported earlier (Ref.l) that an alloy with
30 at.4 of Mn and 70 at.% of Ge has two ferro-
magnetic transition points between 77 and 398%K in
fields from 20 to 2400 Oe. One of these transitions
occurs at 283°K and the other at 148°K in fields of
38 Oe and at 130°K 1in filelds of 2432 Oe. The
meximum of magnetization occurs at 173°K at all field
intensities. The authors! work showed that the ferro-
magnetic state of the Mn-Ge alloys is due to MnazGeo

Card 1/4 only. To elucldate the nature of these two ferro-
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Magnetic Studies of the Manganese-Germanium Alloys

magnetic transition points the authors continued their
investigations of the 30-70 Mn-Ge alloy as well as
extending their studies to samples with higher amounts
of germanium. It was found that all these alloys
consisted of only two phases: a compound MnzGe, and
pure germanium. Some of the results are given in
Figs. 1 .and 2, Fig.l shows the dependence of the
coercive force H,, magnetization I and remanent
magnetization I, on the applied magnetic field Hy
for the 30-70 Mn-Ge alloy. Fig.2 gives the
temperature dependence of the magnetization and coercive
force of the 30-70 Mn-Ge alloy on heating (circles)
and cooling (croasses). From Figs. 1, 2 and other
results the authors draw the following conclusions.
Card 2/4 (1) The Mn-Ge alloys with 40 at.# of Ge or more

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5
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SOV/126-7-1-27/28
Magnetic Studies of the Mangane se-Germanium Alloys ‘

have two ferromagnetic transition points. The true
ferromagnetic Curie point in these alloys is 2839K,

(2) The low-temperature ferromagnetic transition point
1s a phase transition of the first type. This is con-
firmed by thermograms obtained using Kurlakov's pyro-
meter which indicated a transition at 113%K with g
latent heat of transition. It i1s also supported by the
temperature dependences of magnetization which are not
single-valued and depend on whether the sample is heated
or cooled (Fig.z2). On cooling of a 30-70 Mn-Ge
sample in a magnetic field of 2432 0e the transition
temperature 1s 118%K, while on heating the same
transition occurs at 1300k,

(3) It 1s possible that the anomalous behaviour of
Card 3/4 temperature dependence of the magnetization of the Mn-Ge

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5
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alloys could be explained using Dzyaloshinskiy's theory
(Ref.5). Aclnowledgments are made to K.B. Vlasov for
his advice. There are 2 figures and 9 references, of
which 5 are Soviet, 1 German, 2 English and 1 French.

ASSOCIATION: Institut fiziki metallov AN SSSR (Physics of Metals
Institute, Ac.3c¢. USSR)

SUBMITTED: February 25, 19ss

Card 4/4
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AUTHORS: Fakidov, I, G, and Krasovskiy, v, Pp,

TITLE: u@alvwomagnetic Properties of Manganese Phosphides
(Gal'vanomagnitnyye svoystva fosfidov margantsa)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pPp 302-304 (USSR)

ABSTRACT: The authors studied the Hall effect and magneto-
resistance of Mn-P alloys, with 33-53 at,% of P, Thege

and to elucidate the effect of magnetic fields on the

magnetic transition temperature, reported by Guilland

Ref 1), The galvanomagnetic properties were measured

on samples in tne form of 11 ¥ 5x 0,8 nm plates, All

measurements were carried out by the d.c. votentiometric

method. The Hall effect was measured on samples with

33 at,% P (MnZP), 40 at.% p (MnZP + MnP)? 46 at,% P

(MnP + Mn P),“ 50 at.% P (MnP), The sign  of the Hall
g positive in all the alloys studied, confirming

the hole mechanism of conductivity, Thermoelectric power

Card 1/4 also indicated the positive sign of current carriers, The
Hall e.m.f, in a ferromagnetic may be represented in the

CIA-RDP86-00513R000412410004-5"
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Galvanomagnetic Properties of Manganese Phosphides

Card 2/4

form & = BOH + Bel, where Ro is the ordinary Hall

effect constant, H is the magnetic field intensity,
R, is the extraordinary Hall effect contant, and

I is the magnetization., The value of R is related to

the current-carrier density (Ref 4) and,o therefore, this
density can be found from measurement of the Hall effect

at temperatures sufficiently far from the ferromagnetic o
Curie point, The authors measured the Hall effect at 77 K,
and the results are shown in the form of the Hall e.n,f.

per unit length between the electroaes and per unit current
density in Fig 1. The results of Fig 1 refer to the 50 at.%
alloy (%nP)Bfor which the value of R_ was found to be

3 x 107" cm”/coulomb, Assuming that® only holes exist

in manganese phosphide, their density n was found from

R. = 1/ne (e is the ho%s chggge). The value nf n deduced
if this way was 2 x 10 cm ?, ‘The E = E(H) curves taken
below and above the Curie point show that the Hall e.n.f,

is a linear function of magnetization, The extraordinary
Hall effect constant was found to decrease with
temperature, in agreement with the Karplus-Luttinger

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"
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relationship (Ref 5) R ™~ k, where @ is the electrical

resistivity and k is an integer. The effect of

transverse and longitudinal magnetic fields on electrical

resistance of Mn-P alloys was peasured on the same

samples which were used in the Hall effect studies, The

sign of AR/R was negative in both transverse and

longitudinal fields. The results of measurements exhibited

the characteristics of even effects in the para-ppocess

region. According to Akulov (Bef 6), AR/R = aH</? at the

Curie poingt, R/R = cH below the Curie point, and

AR/R = bHZ above the Curie point. These relationships

are well obeygd; foroexamplez for at.% (%nP) alloy

a = l.4 x 10~ at218,b+bx10'2at 55°C, and

c = 3%.5% 10-7 at 4.5°C. The value of /\/R reacheg its
maximum, which is of the order of 1% for MnP, at 22°C
(Fig 2) and this temperature is not affected by the
composition of the alloy or the applied magnetic field.
The temperature at which the maximum of AR/R occurs
coincides with the temperature of a break in the curves
of electrical resistivity. AR/R is practically the same
in longitudinal and transverse fields; the small

Card 3/4 differences between the longitudinal and transverse effects

RS P
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" Galvanomagnetic Properties of Manganese Phosphides

are due to changes of resistance in magnetic fields which
occur in all substances and increase quadratically with
the magnetic field, At the liquid-nitrogen temperature
the change of resistance on application of a magnetic
field is much smaller than at room temperature., This is
due to the small contribution of the para-process which
is negligible at the liquid-nitrogen temperature.

There are 2 figures and 6 references, 2 of which are
Soviet, 2 English, 1 German and 1 French,

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal
Physics, Ac,Sc, USSR)

SUBMITTED: March 4, 1958
Card 4/4

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"



"APPROVED FOR RELEASE: 03/13/2001  CIA-RDP86-00513R000412410004-5

P e

SN BN PRI

2u(3) - 80V/126-7-2-29/39
ALUTHORS: Vasil'yeva, I. N., Novogrudskiy, V. N., Sasokhvalov,A.A.
and Fakidov, I. G,

TITLE: The~Hall Effect in the Mn-Sb System (Effekt Kholla v
gisteme Mn-Sb)

PERTODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr &,
pp 304-305 (USSR)

ABSTRACT: Electrical and magnetic properties of alloys are often
used when the state (phase) diagram is constructed.
Although galvanomagnetic properties are more structure-
sensitive than electrical and magnetic properties, the
former are rarely used in the construction of phase
diagrams. The present paper reports measurements of the
Hall effect in the two-phase system Mn-Sb as a function
of composition, According to the phase diagram (Refs 1,2)
the Mn-Sb alloys are a two-phase system in the region of
Mn concentrations from O to 50 atomic %; this two-phase
system consists of ferromagnetic MnSb and free antimony.
These components form a eutectic at approximately 20 at.%
Mn. Samples of Mn-Sb alloys were prepared by melti
together fine, well-mixed powders of iin (99.8% purit?%

Card 1/%3 and Sb (99.88% purity) in evacuated quartz ampoules.
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The authors studied alloys containing 15.2, 20.2, 28.0,
31.7, 44.0 and 49,6 at.% of Mn, The phase composition
of samples was checked by metallographic exomination.
Tt was found that the phase composition of the alloys
produced by the authors is identical with the phase
éomposition of the alloys described by Murakami and
Hatta (Ref 2). Measurements of the Hall effect were
made, using Dliisselhorst's compensator and a galvanometer
with a sensitivity of & x 10~ V per division. Fig 1
shows the dependence of the Hall e.m.f., on the applied
magnetic field intensity for samples of alloys of
compositions listed above (curves 2-7) and of pure
antimony (curve 1). Fig 1 shows that the Hall effect
curves have the usual form for ferromagnetics, With
increase of the amount of antimony in the alloy, the Hall
e.m.f. increases and the curves shown in Fig 1 become
more linear, Dependences of the “ordinary" component
of the Hall constant B, (which is proportional fo the
magnetic field intensity) and of the Hall constant Ry
Card 2/3 of the ferromagnetic phase (which is proportional to

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"
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The Hall Effect in the Mn-Sb System 50V/126-7-2-29/39

magnetization of the sample) on composition are shown in
Fig 2, R is seen to depend linearly on the amount of
manganese except in the region of the eutectic
composition, where it has a minimum, The other Hall

constant, Rg increases with increase of the manganese

content following a near-quadratic law. From the
experimental data reported in the present paper, it is
concluded that the Hall constant Ro is a sensitive
indicator of the eutectic point in ~ the Sb-MnSb system,
Measurements of the magnetic (Ref 3) and electrical
properties of the Mn-Sb alloys and of changes of
electrical resistance in a magnetic field did not show
any peculiarities at the eutectic point. This means

that the Hall constant R is a more sensitive indicator
of the phase composition than the properties Jjust
listed, There are 2 figures and 3 references, 2 of which
are German and 1 Japanese.

(Note: This is an abridged translation)

ASSOCIATION: 1Institut fiziki metallov AN SSSR (Institute of Metal

Physics, Ac.Sc., USSR)

SUBMITTED: October 28, 1957
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AUTHORS ¢ gamokhvalov, A. A end Fakidov, I. G.
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TITLE: .Thermoelectrilc properties’ of a Monocrystal of Magnetite
in the Low Tem eraturesTransformation Range {Termo-
elektricheskiye svoystva monokristalla magnetlta v oblastl
nizkotemperaturnogo prevrashcheniya)

PERIODICAL: Fiziks metallov 1 metallovedeniye, Vol 7, Nr 3, PP 465-467
(UssR) /757. -

ABSTRACT: Magnetite undeygoes & transformation at approximately
114K the nature of which 1s not ﬁet clear. At this
temperature anomalles 1n thermal (Ref®.1, 2), magnetic
(Rom.3, 4), electrical (Ref.4), galvanomagnetlc (Refs.4, b)
and other propertles (Refs.6, 7) are observed. The aim
of the present work was to study the temperature dependence
of the thermoelectric properties of magnetite in the low
temperature transformation range, a8 well as at higher
temperatures up to 4000K. The thermo-o.m.f. of magnetite
wes measured on six monocrystal specimens of natural magnetite.
The specimens 1, 3, 4 and 6 were cut out from one octahedral
magnetite monocrystal, and the specimens 2 gnd 5 from two
card-1AF other magnetite monocrystals. All speclmens hed the shape ¥
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of plates, 8.15 x 5,60 x 2.15 mm (specimen 4), and 9.20 x

7.00 x 2.10 mm (specimen 6). The other specimens had

approximately the same dimensions. The measurements were

carried out at temperatures ranging from that of liquid

nitrogen to 400°K 1in a oryostat simijar to that described

by Zavaritskly (Ref.12). A thermal gradient was created

in the specimens by a furnace on a copper block to which the

specimens were welded. The temperature of the joints was

measured by a copper-constantan thermocouple by a compensation

me thod. The result of thermo-e.m.f. measurement in the,

magnetite monocrystal (specimen 1) in the range 90 - 400K

18 shown in Filg.l. In this range the thermo-e.m.f. has a

negative sign which 1s due to electronic conductivity in

the magnetite. Fig.2 shows the results of parallel thermo-

e.m.f. and electrical resistance measurement of magnetite

(specimen 6) in the low temperature transformation range in

relation to temperature. Along the ordinate axis o and

Ln are plotted as a function of (107/T). The results

obtained for the temperature dependence of the thermo-e.m.f.
-8axd_2/4. coefficient cannot be explained on the basis of the zone L*//

s WS e s 2
}é@%r RE Y S :&.’
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theory fer semiconductors because of the low mobility of

the electric current carriers (Ref.11) and of the mechanism

of electroconductivity of magnetite (Ref.8) which is different
from that of the usual semiconducturs. The authors arrilved

at the following conclusionss.

1. The temperature dependence of the thermo-e.m.f. coefficient
of magnetite has a maximum in the low temperature transform-
ation range at a temperature of 95 $0.59K.

2. The position of the maximum of the thermo-e.m.f.
coefficlent coincides with the deviation at B of the curve

Ln p(1/T) on entering the range below the transformation
range.

3, These results, as well as those obtained by other

workers (Refs.1-10) show that the low temperature transformation
in a magnetite monocrystal whioh is assoclated with electron
ordering oecurs over & oonsiderable temperature range.

There are 2 figures and 12 references, of which 3 are Soviet,

7 English, 1 Japanese and i German. Hp/’/
T ’/—(Sf:..
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\
TITLES Thermoelectrical Propertie s?of Manganese Phosphides

e

{Termoelektricheakiye avoystva fosfidov margantsa)

PERIODICAL: Fizika metallov 1 metsllovedeniye, Vol 7, Nr 3, pp 477-478
(USSR) /9579

ABSTRACT: Slightly Abridged Translation

1.  Manganese-phosphorus alloys containing from 27.5 at.%
P vupwards exhibit ferromagnetic properties at below 259C,
gocording to OGuillaud (Ref.1). In the viocinity of that
temperature a magnetic transformation occurs in these alloys,
the temperature of which depends, to a large extent, on the
magnetic fleld strength. However, investigations carried out
by the suthors of this paper into the electrical conductlivity
and galvanomagnetic effects of manganese~-phosphorus alloys
in the concentration range of 33 to 33 at.% P have shown that
the temperature of the magnetic transformation is independent
of the megnetic field strength of these alloys. The Curie
point in an MnP alloy, according to electrical and magnetio
Card 1/4measurements, was found to be 22°C. L//
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Thermoelectrical Propertiles of Manganese Phosphides

2. Manganese volatiliged in vacuum and red phosphorus
(99.94) were used for the manufacture of the alloys. The
alloys were made by heating a mixture of manganese and
phosphorus powders in evaouated quartz ampoules at 6509C.

In order to obtain the alloys in equilibrium condition the
ampoules were kept in the furnace at the above temperature
for 50 hours. The alloys were then furnace cooled to room
temperature. The alloys thus obtained were chemically
analysed in order %o determine the manganese content, and
were also submitted to an X-ray phase analysis. Test
specimens were cut cut bymeens of an armeaive wheel and subsequently
greurd. The length of the specimens was &=12 mm, width
3.5 mm and the thickness 0.6-1,5 mm. The thermo-e.m.f.
was measured at temperatures ranging between that of boiling
nitrogen and + 100°C. A temperature differsence of 10-15%C
was brought about between the ends of the specimen by means
of a small heater. The junction of two identical copper-
constantan thermocouples was firmly pressed & ainst the
sides of the specimen. The thermal-e.m.f. of the specimen
Card 2/4 was measured in relation tovcopper by a compensation apparatus
having & sensitivity of 107 v/mm. The accuracy of the L//
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measurements of the thermal-e.m.f coefficient « was 10%.

3. Two manganese-phosphorus alloys were investigated:
one containing 40 at.% P and the other 46 at.% P. Both alloys
are two-phased, consisting of the phases MnP- and MnoP.
The results of measurement of the temperature dependence of
the thermal-e.m.f. coefficient between - 180 and + 100°C
for the above alloys are shown in Fig.1l. From the graph it
can be seen that the nature of the temperature dependence of

o for both 8110yl 1s identical. In the temperature range
¢

- 180 to = 50 » decreases with increase in temperature,
has a minimum at around -~ 50°C and then increases. At a
temperature of above - 50°C the thermo-electrical properties
of the alloys correlate with the resulta of electrical
conductivity measurements (see Fig.2). The metallic nature
of the electriocal conductivity indicates & small thermal-e.m.f.
value (& —~< +v/deg.) and its temperature depenience, i.e.
the value of o , is proportional to the temperature. The
behaviour of o at below -~ 50°C 1s anomalous and cannot
be correlated with the electrical conductivity measurements.
Card 3/4 The reason for the nature of such a dependence of x(t) of
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manganoao-phosphorua alloys 1s not yet understood. The
positive sign of the thermo-e.m.f. corresponds with the
Hell constant sign and testifles as to the hole mechenism
of conductivity. 1t appears that the manganese phosphides
jnvestigated have a conductivity zone which is heavily
populated by electrons.

There are 2 figures and 4 references, of which 1 is Soviet
and 3 French.

ASSOCIATION: Institut fisiki metallov AN SSSR (Institute of Physics
of Metals, Ac. SC., USSR) '

SUBMITTED: July 16, 1958 L+//
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»  AUTHORS s Fakidov, I.gG. and Zavadskiy, E.A.
T ——— o — .

TITLE: An Induction Method of Measuring the Hall Effect in
Strong Pulsed Magnetic Fields

FERIODXICAL:Fizika metallov i metallovedeniye. 1959, vol 7. Nr &4,
pp 637-638 (Ussr)

ABSTRACT: In the classical method of measuring the Hall effect a
primary current from an external source is passed through
a sample in a magnetic field. If the magnetic field is not
constant, currents induced in the sample may be used
instead of the primary current, A method using varying
magnetic fields to measure the Hall constant was first
described by Busch et al (Ref 1); they used currents
induced on switching on or off of a d.c, electromagnet,
The present authors describe an application of the Busch
method to strong periodic Pulsed magnetic fields and
materials of highx%sistivity such as semiconductors,
A sample in the form of a disc of radius o was placed
in a coil at right-angles to magnetic force lines
(Fig 1). The varying magnetic field induced currents
in the disc. For samples of high-resistivity material
Card 1/3 in the form of thin discs, the surface effects and the
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An Induction Method of Measuring the Hall Effect in Strong
Pulsed Magnetic Fields

demagnetizing action of induced currents may be

neglected. Since the applied magnetic field is of
damped oscillatory nature the magnetic induction is
given by _
B =B e " 'sin ub (4)

where b = 6/T, &6 is the logarithmic decrement and

T is the time period. The value of the Hall emf between
the centre of the disc and its periphery, at the moment
of the first maximum By: = Bpexp(-8/4) of the magnetic
induction, is given by

- 2 2 1 5/4
Ve, = -ARaromBml, where A = Be. (1-tan ¢),

1

R is the Hall constant, tan ¢ = b/w, « is the angular
frequency, o is the electrical conductivity of the
sample. The relationship obtained here was checked on a
germanium disc of 11 mm diameter, 1 mm thickness in -1
magnetic fields up to 120 kilogauss and w = 16000 sec .
The calculated values of the Hall constant R were
Card 2/3 compared with the results of measurements on a plate of
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An Induction Method of Measuring the Hall Effect in Strong
Pulsed Magnetic Fields

the same material; the two sets of results agreed
satisfactorily. The method can be used also for

undamped alternating magnetic fields. Then b = 0 and
¢ = 0 and the Hall emf between the centre of the disc

and its periphery is given by

1 2 2
vV, = - r Rorome sin 20t (9)

In low-frequency magnetic fields and for thin discs the
relationships obtained by the authors are also valid for
metals. There is 1 figure and 1 Swiss reference.

ASSOCIATION:Institut fiziki metallov AN SSSR
(Metal Physics Institute, AS USSR)

SUBMITTED: December 4, 1958
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AUTHORS: _Fakidew, 1.G, and Tsiovklin, Yu.N.

TITLE:

Magretic Properties of tha Compzund Mn3Gep (Magnitnyye

s$7oy3tva soysdineniya MnBGeg)

PERIODICAL: Fizika

N> %, pp 48%.488 (USSR)

metallov i metallovedsniye, 1959, Vel ¥,

7

ABSTRACT: Ths authors studled magnetic propertiss of Mn---Ge alieys

containing trem

studied wara: ths tampera

LO to 9% atomic ¥
inre dependence cf the

of Ge. The propertles

magretic moment betwesn 77 arnd 750 ©K and ths dependensa

of the magnetic moment
magnetis field intansity.
materiais and the metrod
Gascribed earlisr (Ref ®).
on & magnetic balance

the dependence of

alleys on composition atd K20 ©C. :
susceptibility of the ferrc-

temperature dependence ol

95 atomie % of germanium.

magnetic
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MniGep are given in Figs 3 and & respectively. From
their results. the authors draw the following conclusions:
(1) In Mn—Ge alloys containing from 40 to 95 atomic %
of Ge a ferromagnetic phase of MnjGe2 composition 1s
present., This phase exists between 113 and 283 oK, At
113 OK a phase transition of the first kind occurs, while
283 OK 1is the ferromagnetic Curie point. The paramagnetic
Curie point of Mn3'692 lies at 300 oK, The magnetic
moment of the manganese atom in the compcund Mn3Gep is
2.5 GB (found from paramagnetic measurements),
(2) Values of the electrical resistivity (~ 103 ohm,cm)
and the magnetic moment (2.5 PB) indicate that the

Card 2/2 metallic bond pradominates in' the compound Mn3Gep.
There are 4 figures, 1 table and 7 references) o% which
3 are Soviet, 3 German and 1 French.

ASSOCIATION: Institut fiziki metallov AN SSSR

(Institute of Metal Physics, Ac. Sc. USSR)
SUBMITTED: March 4, 1958
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AUTHORS: Novogrudskiy, V. N. and Fakidov, L, Sa

TITLE: Determination of the Sign of the E.M.F. for Individual
Micro-Crystals on Polished Sections with the Aid of a
PMT-3 Microhardness Meter

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 6,
pp 903-905 (USSR)

ABSTRACT: The determination of the sign of the current carrier
in an alloy requires emf determination for each phase

separately. Boltaks and Zhuze (Ref 1) used a probe
moved by a micrometer screw under the microscope objective
at a magnification of 20. This method is not satisfactory
at high magnifications and the present authors have
adapted a type PMT-3 microhardness meter for this purpose.
The diamond tip was replaced by a tungsten needle in a
suitable mounting with its tip sharpened electrolytically
to a thickness of 6-10 microns and fitted with a
constantan-wire resistance heater (Fig 1). The load was
0.5-3 & With very hard specimens an auxiliary polished
section of aluminium in the focus of the microscope

Card 1/2 together with the specimen had to be used for centering
the instrument. The technique was checked on Mn-Sb alloys,
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Meter
which contain free Sb and Mn when  the Mn content is below
50 and over 70 at.%, respectively. The .signs of the
thermo-emf for these elements are known. These alloys
also form a variety of structure with grain sizes
covering a wide range, The tests showed the technique
to be effective down to grain sizes of 6-10 microns, a
magnification of 487 being preferable for grains under
12-14 microns.
There are 1 figure and 4 references, 2 of which are
Soviet, 1 German and 1 Japanese.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal
Physics, AC.5C., USSR)

SUBMITTED: May 21, 1958
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A Generator of Ultrahigh Pulsed Magnetic Pields

PERIODICAL:
pp 562-568 (USSR)

ABSTRACT:
a bank of capacitors through
fields up to 700 000 oersted

vay.

Sixteen type IM-3/100 capacitors are

7200 joules can be stored at

By reducing the

percentage of energy used to
to 176. The coils can
A block
bank of capacitors is

rectifier through the current 1imiting resistor
through the spherical discharger

. If necessary, the circuit can be controlled
automatically to produce the required current
A drawing of one of the colls

The discharge takes place

Card
1/2

APPROVED FOR RELEASE: 03/13/2001

Fizika metallov 1 metallovedeniye,

A photograph of the apparatus is

resistance and
discharge circult it was possible

1959, Vol 8, Nr 4,

The pulsed magnetic fields are obtained by discharging

special coils. Magnetlc
be obtained in this
shown in Fig 1.
employed so that

a nominal voltage of 3 kV.
the inductance of the

to increase the

the magnetic field
60 000 amp.
The

can

produce

from the hi gh—volta'ge

Eglses.
, and the

"

is given in Fig
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A Generator of Ultrahigh Pulsed Magnetic Fields
corresponding magnetic field distribution for a coil with
an internal diameter of 16 mm is shown in Fig 5, The
magnetic field was measured with a search coil in
conjunction with an RC integrator, and the calculated
value of 700 000 oersted was confirmed experimentally.
The ultrahigh pulsed magnetic fields are being used by
the present authors in a study of galvanomagnetic
phenomena and of the photogalvanomagnetic effect in
various semiconductors. Magnetisation studies on
ferrites are alsoc being carried out. A similar apparatus
has been built in the low-temperature laboratory of the

Moscow State University Professor A1, Shal'nikovggprr.ﬁuﬂu
AS USER. Acknowledgement 18 made to I.I. Kuntsevich and
A.A. Teterin.

There are 6 figures, 2 tables and 7 references, of which
1 is French, 1 is Soviet and 5 are English.

ASSOCIATIONs Institut fiziki metalloV AN 8SSR H/
(Institute of Physics of Metals, Ac.8c. USSR) g
SUBMITTED: February 28, 1959
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AUTHORS: SamokhvaloV, A.A., and Fakidov, 1.G,

TITLE:  Thermoelectric Pro ertiestof Magnetite in the 80-400 oK
Temperature Hange

PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, 1959, Nr 5,
pp 694-699 (USSR)

ABSTRACT: The present work is part of a series on the electrical
properties of magnetite. It glves results of an
investigation of the thermoelectric properties with the

object of getting certain data on the energy spectrum of
the conduction electrons and the low-temperature
transformation in magnetite lknown (Refs 2,3,4,6,7,9) to
lead to changes in many physical properties at about
118 °K. The thermo-e.m.f. was measured for six
specimens of a natural-magnetite single crystal, Nrs 1,
3, I and 6 being cut from one large octahedral and
Nrs 2 and § from two other single crystals, and for a
polycrystalline specimen (Nr 7). All specimens were in
Card the form of plates. For temperatures of 300-400 °K a
1/ thermostat was used; at and above the boiling
temperature of liquid nitrogen a modification of the H/
cryostat described by zavaritskiy (Ref 15) was used

T
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(Fig 1). A more detailed view of the apparatus is shown
in Fig 2; the single-crystal magnetite specimens were
soldered to a copper block around which a heater (to
produce the temperature difference) was wound, the whole
then being placed in the gap in the top part of the
cryostat tube. Junction temperatures were measured with
copper-constantan couples. The relatively long
polycrystalline specimen had the heater wound directly
on it and was enclosed in a second heater which enabled
the overall temperature to be adjusted. Temperature and
thermo-e.m.f. were measured with a low-resistance
potentiometer by the compensating method, preliminary
experiments having shown (Pig 3) that the thermo e.meLe
coefficient was independent of temperature difference
when this exceeded 10G. The electrical resistance was
also measured and, for some specimens, the temperature
dependence of the initial magnetite permeability. The
card temperature coefficient of the thermo-e.m.f. for specimen
Nr 1 was found to be relatively constant from 400 9K down
to about 120 °K, reach a maximum at 95 ¥ 2 °K, and fall

PR AT Y
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Thermoelectric Properties of Magnetite in the 80-400 °K
Temperature Range

sharply at still lower tem eratures (Fig ). Fig 5

shows plots (specimen Nr 6) of the temperature
cggfricient and logarithm of resistivity against
107/absolute temperatures the position of the maximum
temperature-coefficient (950K) corresponds to a break
in the logarithm curve, & further break occurring at
114 * 2 oK., S8imilar correlations were obtained for the
other specimens and the greatest change in their
magnetic permeability was found at 109 ¥ 2 oK, The
corresponding curves for the polycrystalline specimen
(Nr 7) are shown in Fig 6. The logarithmic curve
shown a break and not a jump, and the temperature-
coefficient curve has mno paximum or sudden change
corresponding to the transformation. For all specimens
the temperature coefficient fell sharply on cooling
below the transformation temperature range. The rise in

Card the value at the transformation temperature is attributed
N by the authors to deviations of the magnetite from
stoichiometric composition. The authors use the L¥//

relation between the temperature coefficient of the

s
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thermo-e.m.f. and entropy (Refs 1, 14) to try to obtain
data on the chemical potential (Fermi level) of the
conduction electrons. A graphical (Ref 13) solution of
the equation showed that above 200 9K the chemical
potential is positive, decreasing below this temperature
and becoming negative at the low-temperature transforma-
tion temperature. These results confirm the authors'
conclusions from studies of the Hall effect (Refs 12,16).
Comparison of temperature-coefficient values with those
of parallel resistivity determinations indicates that
the anomalles associated with the low-temperature
transformation persist at 14150 below this temperature,
which is confirmed by the authors' (Ref 17) work on the

Card Nernst-Ettinghausen effect in magnetite.

W/ There are 6 figures and 17 references, of which 7 are
Soviet, 7 English, 1 French, 1 Japanese and 1 in Acta
Crystallographica.
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AUTHORS : Novogrudskiy. V.N., Ssamokhvalov, A.A. and Fakidov, I.G.
w
TITLE: on the Hall Effectyﬁn Ferromagnetics 1A

PERIODICAL:Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 6,
pp 834-836 (USSR)

ABSTRACT: 1In spite of the fact that there exists a considerable
amount of experimental material on the Hall effect in
ferromagnetics, there is so far no final tneory of this

effect. The Hall effect is most frequently described by
a formula of the form

Ex = ROH + RlM (1)

where R, is the Hall constant for the wusual't part of the
effect, R1 is the Hall constant for the ferromagnetic
part, H 1s the magnetic field strength inside the
specimen and M is the magnetization of the specimen.
Another way of describing this effect is by the use of

the formula

E, =R (Hy+ aM) (2)
where a =-R1/Ro. It is further assumed that the "usual"
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On the Hall Effect in Ferromagnetics S0V/126-6-6 5/24

Hall constant is determined by the concentration of
conduction electrons n. If current carriers of one sign
only are present, R = 1/cen. The weak temperature
dependence of R, in some ferromagnetic metals and alloys
can be explaineg by taking into account the interaction
between s and d electrons (Ref 7 and 8). However,
there exists another approach in which the Hall effect in
ferromagnetics is described by a formula of the form

E = R,M + R;M, (3)

where R, and M have the same meaning as above and

R. is a Hall constant associated with the true
magnetization of the ferromagnetic on saturation.
According to this point of view, the constant Ry is
associated with the appearance of a Hall emf due to a
change in the spontaneous magnetization, and the constant
Ry is not as simply related to the concentration of
conduction electrons as is Rg. Experimental data confirm
both of these points of view. It is known that the currz;;/

Card 2/4 carrier concentration calculated from the expression
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On the Hall Effect in Ferromagnetics
Ro = 1l/cen gives nee1022cm=> (Ref 11). Experiments
carried out on magnetite by the present authors (Ref 12)
have shown that conduction electron concentration
determined from the magnitude of Rg is strongly
dependent on temperature and its magnitude is in accordance
with a semiconductor character of the electrical
conductivity of magnetite. The value of the conduction
electron concentration determined from the magnitude of R
is in agreement with the value obtained from measurements
of the thermal emf in magnetite (Ref 13). On the other
hand, Bazhanova (Ref 10) has confirmed experimentally the
point of view expressed by Eq 3, In the opinion of the
present authors, in the general case, the Hall effect in
ferromagnetic metals and semiconductors must be described
by a formula of the form
E, = Ry0 + RyM + R,M, (4)
where all the Hall constants and magnetic quantities
have the same meaning as in the previous equations.
Eq (4) is confirmed by all the existing data on the Hall
Card 3/4 effect at all temperatures. It is suggested that it will q/

: e
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on the Hall Effect in Ferromagnetics sov/ 5/
be desirable to have more detailed experimental data
above and below the ferromagnetic transformation
temperature in substances in which the three terms are
comparable. There are 14 references, 7 of which are
Soviet, 6 English and 1 German.

ASSOCIATION:Institut fiziki metallov AN SSSR
(Institute of physics of Metals, AS USSR)

SUBMITTED: May 17, 1959
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AUTHORS: Fakidov, 1.0., Vasil'yeva, T.M.
TITLE: Electric and galvanomagnetic properties of Mn-Sb alloys

PERIODICAL: Referativnyy zhurnal, Fizika, no 4, 1961, 315, abstract 4ol ("Uch,
zap. Svérdl. gos. ped, in-ta", 1959, no 17, 37 - 46)

TEXT: It was established that investigated substances can be classitied

as metals both in view of their absolute values of electric resistivity and their
temperature dependence; i{n the temperature range from 77 to 4OOPK, they have a
constant number of charge carriers whose energy 1s within the conductivity band,

The latter f2ot is in agreement with theoretical concepis (RznPFiz, 1956, no 8,
23146)&5 well as-with the experimental data that ferromagnetism in compounds of
transition elements Cr and Mn with elements of the IV, V, and VI subgroups must ]L
be connected with the metallic state of the substance,

[Abstracter's note: Complete translation,]
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AUTHORS: Fakidov, I. G., Krasovskiy, V. P.

e —_—
TITLE: The Hagnetization and the lMagnetocaloric Effect of Manganese

Phosphide (Numagnichcnnost' i magnetokaloricheskiy effekt
fosfida margantsa)

PEZRIODICAL: Zhurnal cksperimental'noy i teorecticheskoy fiziki, 1959,
Vol 36, Wr 4, pp 1063-1067 (UssRr)

ABSTRACT: In the introduction the measurements and the theory of Guillaud
(Refs 1-3) are discussed in short. Cuillaud had shown that the
temperature dependence of MnP at low temperatures follows the

T2-1nw. The magnetic moment of a manganese atom was determined
as amounting to 1.2,»5, and for the temperature of the magnetic

transformation Gf Guillaud mentioned 25°C and expressed the
opinion that Gf depends in a high degree on magnetic field

strength. The authors of the present paper further investi-

gated the magnetocaloric effect end the magnetization of MnP

within the temperature range of 6. and a’ various values of H.
Card 1/4 Preparation of the sample as well as course and method of
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Thé Jagnetization and the Magnetocaloric affect of Mangenese Prnosphide

measurcments are described. The results are shown by means of
diagrams and are discussed. An investigation of the temperature
dependenca of the electric resistance Q = Q(t) and the magneto-
caloric effect At(t) showed the characteristic salient point

in the curve (cf family of curves figure 1 for H-values between
1000 and 15000 Oe) at 22°C. The nature of this salient point

is similar to that of ferromagnetics passing through Curie
point, Figure 2 shovs the dependence of the caloric effect At
on the square of magnetization o for 0<o24 2000 in 2 diagrams.
The families of curves have a shape that deviates slightly from
that of a straight line. Finally, the temperature dependence

of the spontaneous magnetization ds is investigated by the

method developed by K. P. Belov (Refs 6-8). The method de-
veloped by Belov for ferromagnetic alloys and farrites is
called the "method of thermodynamic coefficients"; it is based
upon evaluation of the curves of real gagnetization by means of
the thermodynamic equation H = ad + bo’?, where a and b are the
thermodynamical coefficients. For H= 0 it is found that near
Curie temperature oy = -a/b, and it is possible to determine

Card 2/4 also the position of the Curie point by means of this equation,
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because for a = 0 it is true that T = Qf. The results obtaincd

by evaluation of measuring results with respect to the magneii-
zation curve are shown by figure 3. Determination of the Curie
point by employing the Belov-method gives the value of 21.1°C,
which is in agreement with the value jetermined from the
magnetocaloric effect. Contrary to Guillaud, the authors found
that magnetic transformation temperature does not depend on
magietic field strength. In conclusion, the results obtained
are discussed in short from the point of view of the s-d ex-
change model (Vonsovskiy, Vlasov, reference 10). The f—valuss

(from (Os/oo)2 = f(1-T/9)) are approximately 3.4 (obtained

according to data concerning the magnetocaloric effect) cr

approximately 3 (according to data obtained by employing tre

method of "curves of equal magnetization"), i.e. g corresporis

approximately to the value obtained according to the "quasi-

classical” theory of ferromagnetism. The authors thank

K. B. Vlasov for letting them know the results obtained by kis
Sird 3/4 work and for discussions, and they also thank V. N. Novogrudskiy

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410004-5

i T FHEC T RS SRR RSN B S AN FIH DR AR R ERA AR A RIS L A

e - P 3
e T T SV T T T S T T T e e
N A N HTH S T I TR R g

S A R AR T AN SR AT

ELELS Rt

SOV/56~36-4~15/7C
ihe Magnetization and the Magnetocaloric Effect of Manganess Phosphide

for assisting in measurements. There are 4 figures and 11 ref-
erences, 5 of which are Soviet.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute for
Metal Physics of the Academy of Sciences, USSR)

SUYBMITTED: October 23, 1958
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Vaesoyuznoye soveshchaniye
Krasnoyarsk, 1958.

Magnitnaya struktura ferromagnet
soveshchaniya, 10 - 16 iyunya

Conferenco on the Magnetic
Held in Krasnoyarsk 10 - 16 June,
Sibirskogo otd. Al S3S5R, 1960,
1,500 copies printed.

Sponsoring Azency:
otdeleniya, Komissiya po magne
O,

Resp. Ed.:
Sciences;

L. V. Kironskly
Ed.: R. L

PURPOSE: This collection of

farromagnetiom and for me

Card 1/11

"'E?ém 2 ?i';: ?-e‘:ﬁ?éﬁ;.ﬂ-

APPROVED FOR RELEASE: 03/13/2001

ikov; materialy Vsesoyu
1958 Bes
Structurc of Perromagnetic Substances
Structure
1958) Novosibi
249 p.

Akademiya nauk SSSR.
tizmu

articles 1o &
tal scientists.

CIA-RDP86-OQS13R000412410004-

BERGA S DE T ST S

S0V/5526

po magnitnoy strukture ferromagnetikov,

ZRogo
Krasnoyarsk (Magnetic

; lMaterials of the All-Union
of Forromagnetic Substances,
rsk, Izd-vo

Errata slip insorted.

Tnstitut fiziki Sibirskogo
pri Institute fiziki metallov

, Doctor of Physical and Mathematical
Dudnik; Tech. Ed.:

A, P, Mazurova.

ntended for researchers in

Az

SR

CIA-RDP86-00513R000412410004-5"

5

PR o ]




"APPROVED FOR RELEASE: 03/13/2001

S BT R PR N S A S
= ﬂ)m%‘ﬁﬁ&f&d@ji’i&t’f

CIA-RPP86700513R000412410004-5

AR W T

LB e ere e

hTan ey

1' .
[}
|

Magnetic Structure (Conb.) sov/5526

COVERAGE: The collectlon contains 38 scientific articles presented
at the All-Union Conference on the lagnetic Structure of Ferro-
magnetic Substances, held in Krasnoyarsk in June 1958. The ma-
terial contains data on the magnetic atructure of ferromagnetic
materials and on the dynamics of the structure 1in relation to
magnetic field changes, eolastlce stresses, and temperature. Ac-
: cording to the Foreword the study of ferromagnetic materials had
} a successful beginning in the Soviet Union in the 1930's, was
subsequently discontinued for many years, and was resumed in the
H 1950!'s. No personalities are mentioned. References accompany
! 1ndividual articles. :

e erp——— Tty

TABLE OF CONTENTS:

Foreword 3

Shur, Ya. S. [Institut fiziki metallov AN SSSR - Institute of

Physics of Metals, AS USSR, Sverdlovsk]. On the Magnetic ,
Structura of Ferromagnetic Substances 5 s
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| §-9100 S/137/61/000/011/060/123
A060/A101
AUTHORS: Margolin, S.D., Fakidov, I.G.
’/-—-—-———‘-
TITLE: Magnetic investigation of alloys of the manganese-germanium
system

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 9, abstract
11Zn56. (V sb. "Magnitn. struktura ferromagnetikov". Novosibirsk,
Sib. Otd. AN SSSR, 1960, 211 - 216)

fied of gases, oxides and impurities, and Ge (99.997%). A large number of
alloys with >40% Ge content were prepared. On the basis of the data from
microsectionsg it was established that only in alloys with =50% Ge does one
find exclusively a chemical combination of Mn3Geg and Ge. In the remaining
alloys besides Mn%Geg one also finds MngGe3. Magnetic measurements were carried
out in fields up to 2700 oersteds at 77 - 3500K using the ballistic method.
The measurements were carried out at a temperature variation at a rate of 0.2 -

TEXT: Alloys of Mn-Ge were prepﬁred from electrolytic Mn (99.8%) puri- )(/

Card 1/2
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Magnetic investigation....... N0OBO/AL101

0.5 deg/min. It was established that the investigated alloys have two polnts
of ferromagnetic reversal. The true Curie point of these alloys is 283°K. The
low temperature point of ferromagnetic reversal (1309K at a field of 2400
oersteds) 1s a phase transition of the first kind. The ferromagnetic state of
the alloys is caused only by the Mn3Ce2 compound. The coereive force Hg of
this alloy attains a maximum value of 520 oersteds at 2319K, and vanishes at
146 and 280°K. The anomalous course of the temperature dependence of the
magnetization of the alloys under investigation is explained by the fact that

they may be in one of two anti-ferromagnetic states depending on the temgera-
ture. At T<:’ll3°K the magnetic moments are oriented at an angle of 180" with
respect to one another. At temperatures > 1139K the magnetic moments turn by
Jump through a small angle, leading to the rise of an uncompensated magnetic
moment. It is noted that Hg and the remanent magnetization, beginning at a
field intensity of 1500 oersteds are independent of the field, whereas the
magnetization of the same specimen continues to increase linearly.

A. Rusakov

[Abstracter's note: Complete translation]
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X% 7600
AUTHORS: gamokhvalov, As Ass Fakidov, I. G.

TITLE: Galvanomagnetic Pro erties’y})f a Magnetic Single Crystal
In the Temperature Range O — 1009C
PERIODICAL: Fizika tverdogo. tela, 1960, Vol. 2, Ro. 3, PPo 414-419

TEXT: The aim of the authors was to investigate the galvanomagnetic
effects of magnetite in a temperature rangse which was sufficiently distant
from the Curie point and the low-temperature transition range in order to
explain the characteristic features of the Hall effect and the changes of
electrical resistance in the magnetic field of a semiconducting ferro-
magnetic material. The investigations were made on two samples of
naturally-occurring magnetite which were gplit off from a large octahedral
single crystal parallel to (111). Sample_1 on which the Hall effect was
neasured had a size of 4.72x6.80x2.26 am3, sample 2 on which the
conductivity changes were measured in the longitudinal and the transverse
fields had a size of 4.87:9.}0:2.16 mm). The position of the samples in
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the magnetic field is gchematically illustrated in Fig. 1. The Hall effect

wes measured at field strengths of up to 20,000 oe at 10.1, 17.9, 22.1, 38,
61.6, and 93.6°C. The primary current flowing through the samples was

between 20 and 100 ma; most of the measurements were made at 40 ma. Fig. 2 '
shows the Hall curves for 22 and 61.69C; they are similar for the other Vr///
temperatures. The Hall effect is given by the formula E -(ROH - B14nl)jb,

where H is the field sotrength, M the magnetization of tﬁe sample, R, and

R4 the Hall constants of the "ordinary" and the ferromagnetic parts (voth

have opposite signs), j the primary current density, and b the width of

the sample. Fig. 3 shows R4(T), Figz. 4 RogT)' The width of the forbidden

zone was determined from several series AE=~0.03 - 0.05 ev). The

change of the resistivity of magnetite in the magnetic field was measured

up to 13,000 oe at 21.6, 33.9, 47-2, 62.8, 72, 82, and 94.1°C. Fig. 5

shows the temperature dependence of resistivity, Fig. 6 J%E (d), and Fig. T

.f; () for longitudinal and transverse fields. The magnetization curves

were measured on two samples perpendicular to one another (Fig. 8). In
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the longitudinal position, saturation occurs at He = 800 - 1,000 oe, in
transverse position at 3,800 - 4,200 oe. The results of the invesgtigations
are compiled as follows: 1) in the temperature range investigated, Ry Ry
the resistivity ¢ , and ¢(H) increase with reduced temperature; 2)

Ry~ ¢™ (Fig. 9 shows that 1n Ry = £(Ing)); 3) The temperature courses of
Ry and ¢ correspond to a reduction in electron conductivity (n=10°/cnl)
and to an increase in their mobility (u=6 cm?/v.sec) with reduced
temperature, which is in agreement with the semiconductor character of
the electrical conductivity of magnetite. N. S. Akulov is mentioned.
There are 9 figures and 11 references: 5 Soviet, 3 US, 1 Dutch, 1
Japanese, and 1 German.

ASSOCIATION: 1Institut fiziki metallov Sverdlovsk (Institute of HMetal
Physics, Sverdlovsk)

SUBMITTED : May 25, 1959
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AUTHORS: Samokhvalov, AA., and Fakidov, I.G4. ‘

TITLE: Nernst-BEttingshauser Th;;&omagnetic Effe:EEIin Magnetite .

PERIODICAL: Fizika metallov 1 metaliovedeniye, 1940, Vol 9, v 1,

op 31-35 {USSR)
ABSTRACT: Measurements were carried out on three speclmens which
were cut out from a natural monocrystal of magnetite in
the (111) plane. The specimens wore platgs of the
following dimensions: 17.70 % IRIV 2.36 mm (specimen 1)
and 9.22 x 6.99 X 5,18 mm (speclmen <). In the q{
measurements of the longitudinal ¥-E effect; the direction
of the e.m.¥s measured coincided with that of neat Tlow
in the plane (111) 1in the direction {110]. The
experimental zebt-up and the position of the slectrodes
were the same as thcse used in measuring the femperature
dependsence cf the thermoelechris powaT by SamokhvaloV
ot al (Ref %). For measuring the transverse N-E effect,
at low values of the jatter, the set-up WaS altered
somewhat in order Lo increass the tempervature jifference
in the specimen (Fig 1). The temperatutre 0f the specimen
was measured by & copper—constantan tnermnccouple which

i
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R091/E191
Nernst-Bttingshausen Thermomagnetic Effects in Magnetite

without application of magnetic field. In order to avoid
spurious a.m.f.'s the effects were measured for various
directions of the magnetic field; prior to measurement,
the specimens vere demagnetised. Fig 2 shows the
temperature dependence of the dimensionless magnitude of
the transverse N-E effect, measured at a magnetic field 'X/
intensity H, of 20,400 oersted (specimen 1%. The
dependence of the N-E effect on the magnetic field
intensity at a temperature of 228 OK and with a tempera-
ture difference of 60 OC across the specimen, is shown in
Fig 3. Figl shows the temperature depsndence of the
1longitudinal N-B offoct in magnetite at H = 20,400 oe.
Fig 5 shows the dependence of the longitudinal N-E effect
in magnetite on the magnetic field intensity at various
teomperatures. From the experimental valuas of the
effective magnetic fleld the mobililty of current carriers
in magnetite can be estimated according to formulae of

Card the_kinetic theory of transporti processes in semi-

3/4 conductors, The magnitude and temperature dependence of
tho mobility thus obtained (in the forTomagnetic state)

-
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Nernst-Ettingshausen Thermomagnetic Effects in Magnetite

colncide in their order of magnitude with the Hall

mobility (Refs 1, 2). The negative sign of the transverse
N-E effect (in the region of the usual ferromagnetic state

of magnetite) represents scattering of current carriers by ;
the optical oscillations of the lattice. This confirms X/
the view held about the preferentially ionic nature of the
interatomic bonding forces in magnetite. The sharp
anomalies in thermomagnetic effects in the region of low
temperature transformations show that there must be a

radical change in the energy spectrum of the conduction
electrons. The existence of the anomalcus behaviour of

Aa/a  (the transverse N-E effect) 2t a temperature of

93 CK confirms the hypothesis (Refs 3, 4) that some

Card phenomena, associated with low temperature transformation,
L/ cin gccu§ in a wide temperature range (of the order of
14-186 <C).

There are § figures and 6 Soviet referencss.
ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals, Acad,Sci. USSR)

SUBMITTED: March 12, 1959
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AUTHORS: Gaydukov, L.G., Novogrudskiy, V.N. anc Falidey, Loy
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: T oveceniye, 1060, Yol 3, W5 1,
& me v i metallicovedeniys, 1000, Vol 7,
ODICAL: Fizika metal}ov i
FER pp 152-15% (USSR)
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d 50-65 atomlc 7 Te (3¢5 Fig 1), All \thv:; fl loys o ,_}
two phlSG:: (Fig la, 18). Wit}‘ Less tnanﬁiilzwmi, %

hase is fTerromagnetls, with a curde -

o oon tubs. 57 OC, With more taan 5 atomie % Le,
temperaturs of I 77 ith mo T Ju aTORLE @ 8 bs
there are two fel“ Jmagnetic phases witn two Curie pot
(~70 and )" og), . 3 o
There are 2 figures and & refarence

Ca}'d German and 1 j.s Scviet.,
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